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SUBROUTINE IDENTIFICATION
A. Title: 5-Level Paper Tape Data Read (PT). IDENT-F96, MOD O1.
8 Jenuary 1962, R. W. Holingworth, Lockheed Missiles

and Space Division.

B, Programmed:

€. Revised and Documented:

Development Corporation.

PURPOSE

.- TM-?lu/o31/bo

3 January 1963, C. J. Zubris, System

PT will read and store data from six different types of 5-level paper
tape*. A BCD list tape of data is optional.

USAGE

A. Calling Sequence

L

L+l

L+2

143

L+

L+5

SLJ L
ZRO

ZRO

ZRO

ZRO

ZRO

ZRO

ZRO

ZRO

ZRO

NORMAL. RETURN

B. Input Parameters

1. T

0}

be 'stored.

&

to be stored.

B

is to be stored.

sEg"~d

ROLL
PITCH

SF

First word address of the buffer where TIME (seconds) is to

First word address of the buffer where AZIMUTH (radians) is

First word address of the buffer where ELEVATION (radians)

* See Appendix B for formats of 6 paper tapes and header information.
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SR = First word address of the buffer where SLANT RANGE (feet)
is to be stored.

ROLL = First word address of the buffer where ROLL (radians) is to

be stored.

- First word address of the buffer where PITCH (radians)

is to be stored.

HEAD = First word address of the buffer where HEADING (radians) is

to be stored.

it

PIICH

PF = First word address of the buffer where PRIMARY FREQUENCY is
to be stored.
SF = First word address of the buffer where SECONDARY FREQUENCY

is to be stored.
2. Designators for unused buffers may be filled with zeros.
Enter accumulator with e list indicator. This will or will not
write a listable BCD tape on logical tape unit 3. If a BCD tape is
not requested, Ship TLM-18 (ANGLES) and Ship MOD2 ( ANSPQ-8) may
or may not be modified according to A.
A = 0, write BCD list tape and correct "all" elevations for
refraction. Modify Ship TLM-18 (ANGLES) data for ROLL,
PITCH, Heading, and equipment. Bias Ship MOD2 (. ANSFQ _8)
data for equipment.
A >0, do not write BCD list tape. Correct Ship TLM-18
(ANGLES) data for ROLL, PITCH, and HEADING, and "all"
elevations for equipment bias and refraction.*
A <-0, do not write BCD 1ist tape and do not corréct ship
TLM-18 (ANGLES) data for ROLL, PITCH, and HEADING. Do
not correct elevations for equipment bias and refraction.
C. Output
1. Data in core.
2. Data in core and on BCD list tape.#*

* See Appendix E for formulesused in data modification.
** See Appendix A for formats of Output.
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RESTRICTIONS

A.

B.

PI' uses the Reference Pool and subroutines QUTPUT, RC, FLOAT, COS,
SIN, TAN, ATAW1, and SUBERR.

All peper tapes must be punched in the correct format for each
particular type of data and have at least 15 tape stop codes at the
end.

PT reads only header information and six types of paper tape data.*
Each paper tspe must contain a Header and data, if any, in one of
the following formats

1. Mod 2 (Verlort)

2. Ship Mod 2 (AN/SPQ-8)

3. TLM-18
L, Ship TLM-18 (ANGLES)
Doppler

Ship Doppler (PMR)

Mod 2 (Verlort) and TLM-18 formats are analogous.
All data tapes must have at least 15 tape stop codes at the end.
Paper tape stop code =‘358'

If a header and no data points are input, the header must be
followed by at least 20 paper tape stop codes.

PT will read up to a maximum of 1000 Mod 2 (Verlort), Ship Mod 2
(AN/SPQ-8), TLM-18, and Ship TLM-18 (ANGLES) data points per paper
tape. Doppler and Ship Doppler (PMR) tapes allow for 2000 data
points per paper tape.

If a header is input without any data or, if no data points are
accepted, a BCD list tape of header information is not written,
regardless of a request for such.

PT 1s presently capable of processing data from 8 ships. The

current available ship station numbers are 2010, 2110, Ehlo, 2510,

* See Appendix B,
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, and 30, .. These numbers are currently restricted to the range
0 10 ’

0 to 63lo

H. Data modifications for BCD 1list tape option

1.

Data from land based stations

Elevation is corrected for refraction. The corrected elevations

are left in core, whereas the apparent (input) elevation and its
correction factor (determined by R.C.), are output to the BCD

tape.

Data from sea based stations

a.

Ship TLM-18 (ANGLES)

Azimuth and Elevation are corrected for Roll, Pitch, and
Heading and equipment bias. The altered azimuth is left in
core and is output to the BCD tape. The modified elevation
is also corrected for refraction, and this value is left in
core. The BCD tape output consists of the elevation corrected
for Roll, Pitch, Heading, equipment bias, and its correction
factor (determined by R.C.).

Ship MOD2 (AN/SPQ-8)

Elevation is corrected for equipment bias and then for
refraction. This final value is left in core. The BCD

tape output is the elevation, modified for equipment bias and
its correction factor (determined by R.C.).

I. Elevation can now raenge between O and 2n radians. If an error occurs

in the elevation refraction correction subroutine (R.C.), a jump to
SUBERR and a halt is mede. Reactjvating the program will cause R.C.
to process the appafent (input or modified ship) elevation and leave
erroneous data in its place. COMMON will contain the correction
factor that R.C. determines. If the BCD tape option (i.e., A = 0)
is used, the corrected elevation is left in core, whereas spparent

(input or modified ship) elevation and its corrections factor are
output on the BCD 1ist tape. If the R.C. (A > O) option is
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requested, the corrected elevations are left in core.

If an error occurs in the subroutines SIN, COS, or TAN during the
modification of Ship TLM-18 (ANGLES) data for ROLL, PITCH, and
HEADING, a jump to SUBERR is made. (Options: console scoop with no
stop after printout.)‘ Data for this point is still processed; how-
ever, it is erroneous.

PT halts unconditionally when

1. Format code § paper tape format codes

2. Station number # to station numbers in Reference Pool, 1i.e.,
those in SNO table.

An error in subroutine OUTPUT.

No header or an invalid header; see on-line printer for comments.

Forty frames of bad data; see on-line printer for comments.
Paper Tape Reader 1s in wrong (assembly) mode.
. Calling sequence for the internal PT data word interpret

= OV FWw

routine* incorrect.
Index registers 1, 2, 3, 4, and 6 are used and preserved.
Cells of Reference Pool used

Symbol Mode Description When or Where
MOBCD BCD Months in BCD Constants, reference
pool
FORMAT Fixed, DEC Data Type Read in from Header
NOFMTS Fixeld, OCT Number of formats Constant,reference
Value = 4 pool.
FMICOD Fixed, OCT Format Codes, Constants, reference
paper tape; pool
Values 0,1,2,3
FMTBCD BCD Format Codes Constants, reference
Valuee = Mod 2 pool
Doppler, UHF or
TLM-18
SBCD BCD Station Nemes Constants, reference
pool

* See Appendix C.
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Symbol Mode Description

SNO OCT and DEC Station numbers
SHIPST oCcT 2425303132362425
(SHIPNOS) 8 ship station

numbers, packed.
N. Additional Cells

Symbol Mode Description
VNOSAVE DEC Input Vehicle number,

Values O to 7

0. Data Buffers Needed

Data Type Buffers Needed
MOD2 (Verlort) T, AZ, EL, and SR
TLM-18 T, AZ, EL, and SR
Doppler T and EL

Ship TLM-18 (ANGLES) T, AZ, EL, ROLL,
PITCH, and HEAD

Ship MOD2 (AN/SPQ-8) T, AZ, EL, and SR
Ship Doppler (PMR) T, PF, and SF
P, Faults and interrupts are not considered.

TM-714/031/00

When or Where

Constants,
reference pool

Constant,
reference pool

When or Where

Read in from
Header, currently
not used

Maximum Buffer Length
1000 cells each
1000 cells each
2000 cells each
1000 cells each

1000 cells each
2000 cells each

Q. Sea based station data via the BCD list tape can be determined by

the station code names and BCD tape formats.
TIMING
The timing is contingent upon the length of paper
requested.

STORAGE REQUIREMENTS
Program: 843 cells

tape and the options
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PAPER TAPE DATA
A. Date* - Header

1.

Month:

Greenwich Day:

Station Number:

Vehicle Number:

AMPM Indicator:

Format Designators:

-8 - TM-T1k4/031/00

L bits (fixed integer) input; stored in
cell MONTH, of the Reference Pool. Output,
to BCD tape, will consist of the name of
the month.

L bits (fixed integer) input; stored in
cell DAY of the Reference Pool. Output,
to BCD tape will be the number of day.

5 bits (fixed integer) input; stored in
cell ST of the Reference Pool. Station
name is output to BCD tape.

3 bits (fixed integer) input; stored in
cell VNOSAVE of PT. The value in cell
VNO, of the Reference Pool, will be
output to BCD tape.

1 bit (fixed integer, O or 1) input;
stored in cell AMPM of the Reference
Pool. The contents of cell AMPM is not
output by PT.

3 bits (fixed integer, F‘l-F‘o) are input
and stored in cell FORMAT of the
Reference Pool.

Fl - punched = TLM-18 data
F0 - punched = DOPPLER date
Fl and Fo - not punched = MOD2 datsa

Format name (TLM-18, MOD2, or DOPPLER)
will be output to a BCD tape.

* See Appendix B for paper tape data formats.
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B. Data - TIM-18
1. System Time: 15 bits, T - T, (fixed integer) input,
stored in buffer T.

T. buffer, word format

T

1[T13{ 12 5%

L7 24 23 16 15 14 3 2 1 0

Bit positions

Bits 1 and O = 0. Output to a BCD
tape will consist of the values of
System time and Universal Time.*

Tlsz 1 bit input; not used.

2. Azimuth: 16 bits, A - Als‘(fixed‘point number,
binary scaling = 15) input; stored in
Buffer AZ. Azimuth in input in degrees
and converted to radians {floating point)
before being stored in Buffer AZ. If a
BCD tape is requested, azimuth will be
output in degrees.

3. Elevation: 16 bits, E,
binary scaling = 15) input. Elevation is

- Els (fixed point number,

input in degrees and is converted to
redians (floating point) prior to being
stored in Buffer EL. Prior to exit,
elevations in core may or msy not be
corrected for refraction. If the list

* For definitions of System and Universal time see Appendix A of
TM-T1L4/001/00 (MACTIM).
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tape option is used, core will always

contain corrected elevations.

4. Weight bit W: 1 bit input; stored in bit position O of
SR buffer word. W is punched when radar
is locked on.

SR buffer, word format
v
W7 24 23 1 o0
Bit positions

Output, to BCD tape, consists of a blank

space or an "#*", Radar locked on is

indicated by a blank space.

(*) is defined as: Radar not locked on.
5. Blanks: 19 bits are blank in a TLM-18 data word.

Data MOD2 (Verlort)

1.

PT:

passive track indicator. When punched PT
is on, 1 bit is input and stored in bit
position 1 of SR buffer word. Range is
not accurate if PT is on. Output to BCD
tape will be a blank space or an (¥).

SR buffer, word format

Range,

Floating Point ‘ PT W

2 1 0

Bit positions
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2. System time:
3. Azimuth:

L, Elevation:
5. Range:

6. Welght bit W:
D. Data-Doppler
1. System Time:

-11 - TM-71L/031/00

Same as in TLM-18 data.

Same as in TLM-18 data.

Same as in TLM-18 data.

19 bits, Ry - R g (fixed point number,
binary scaling = 9) input. Renge is input
in yards, converted to feet (floating
point), and then stored in buffer SR.
Output to BCD tape will be in kiloyards.
Same as in TLM-18 data.

16 bits, Ty - T15 (fixed integer) input;
stored in buffer T.

T. buffer, word format

Tis | T | Ta3 To

L7 24 23

17 16 15 2 1 0

Bit positions

Bit positions 1 and O are set to zero. The

values of System Time and Universal Time

will be output,

to a BCD tape, if such a

tape is requested.

2. Frequency:

3. Weight bit W:

18 bits, Fy
converted to floating point and then
stored in buffer EL. Output, to BCD tape,
is CYCLES/SEC and the frequency value.

1 bit input; stored in least significant
bit position of frequency in buffer EL.
Output to BCD tape will be in the form of
a blank space or an (%),

- Fl’? (fixed integer) input,
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EL buffer, word format

Frequency Floating Point W
b7 36 35 0
Bit positions

L. Blanks: 1 bit.

E. Data Ship Doppler
1. System Time:
2. Primary Frequency:

3. Secondary Frequency:

Same as in TLM-18 data.

20 bits, Fg- Fl9, (fixed integer) input;
stored in buffer PF. Output to a BCD tape
is identical to input.

20 bits, SO
stored in buffer SF. Output, to a BCD
tape, is identical to input.

Primary weight bit. 1 bit input; stored

- Sl9 (fixed integer) input;

in least significant bit position of the
primary frequency. Output, to a BCD tape,
is a blank space or an (*).

Secondary weight bit. 1 bit input; stored
in least significant bit position of the
secondary frequency. Output, to a BCD
tape, is either a blank space or an (*).
WS and Wp are blank, i.e., = 0, when no
signal is being received.

PF buffer, word format

‘F19 Fig| ‘Fl wp

b7

19 18 1 O
Bit positions
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SF buffer, word format

819

S18 | Sl ws\

b7

19

18 1 o

Bit positions

Data Ship (MOD2 - Verlort) AN/SPQ-8

1.
2.

3.

System Time:
Az imuth:

Elevation:

Range:

Same as in TLM-18 data.

12 bits, Ay - A, (fixed point number,
binary scaling = 11) input. Azimuth is
input in degrees, converted to radians
(floating point), and stored in buffer AZ.
Output to BCD tape is in degrees.

12 bits, E. - E

o] 11 (
binary scaling = 11 ) input. Elevation is

fixed point number,

input in degrees, changed to radians
(floating point), and stored in buffer EL.
Prior to exit, elevations may or may not
be corrected for refraction and equipment
bias. Under the list tape option,
elevations will always be modified.

Output to a BCD tape is the apparent
(input value corrected for equipment
bias) elevation and its correction factor,
both in degrees.

19 bits, Ry - R g (fixed point number,
binary scaling = 10) input. Range is
input in yards, converted to feet
(floating point), and stored in buffer SR.
Output to BCD tape is in kiloyards.
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5. Weight Bit W: 1 bit input; stored in the least
significant bit position of the range.
Output to a BCD tape is either a blank

space or an (*).

SR buffer, word format

Range Floating Points w

by 36 35 1 o0

Bit positions

6. Blanks: 3 bits
G. Data Ship Angles (TLM-18)
1. System Time: Same as in TLM-18 data.
2. Azimuth: 12 bits, Ay - Ay (first point number,

binary scaling = 11) input. Azimuth is
input in degrees and converted to radians
(floating point). Azimuth may or may not
be modified for Heading and stored in
buffer AZ. Output to a BCD tape is
modified azimuth in degrees. If a BCD
tape is written, core will also have
modified azimuth.

3. Elevation: 12 bits, Ej - B (fixed point number,
binary scaling = 11) input. Elevation is
input in degrees and converted to radians
(floating point). Elevation may or may
not be corrected for Roll, Pitch, Heading,
refraction, and equipment bias, and stored
in buffer EL. If the BCD tape option is

used the corrected elevations are left in
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L,

Roll:

Pitch:

Heading:

Weight Bit W:
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core whereas the Output to the BCD tape
will consist of the modified (1.e.,
corrected for Roll, Pitch, Heading, and
equipment bias) elevation and its
refraction correction factor, both in
degrees.

12 bits, RO - Rll
binary scaling = 11) input. Roll is
input in degrees, converted to radians
(floating point), and stored in buffer
ROLL. This data is not output to a BCD

{fixed point number,

tape.

12 bits, By - P, (

binary scaling = 11) input. Pitch is

fixed point number,

input in degrees, changed to radians
(floating point), and stored in buffer
PITCH. This data is not output to a
BCD tape.

12 bits, H) - H (fixed point number,
binary scaling = 11) input. Heading is
input in degrees, converted to radians
(floating point), and stored in buffer

HEAD. This data is not outiux to a BCD

tape.
1 bit input; stored in least significant

bit position of heading. Output to a
BCD tape will either be a blank space

or an (*).

HEAD buffer, word format

Heeding,

Floating Points W

L1

36

35 1 0
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8. Blanks: None
VALIDATION TEST

A. Procedure
A test program was written to reé.d an unlimited amount of paper
tape via the PT routine; jump key setting determined the various
options.

B. Test inputs
Paper tapes in all six modes, for sea and land based stations
were input.

C. Results
Pagper tapes for all sea based stations (determined by station
number) functioned properly. The BCD tape formats were those
expected.* Spot checks verified that the input paper tape data
corresponded to the BCD tape and core data.

REFERENCES

A. IMSD-447hT8, System Manual Subroutine Description for PT.
Lockheed Missiles and Space Division, 8 January 1962, pege 40.05.01.

B. FN -6872, General Description of PT, System Development Corporation,
12 September 1962.

C. TM-T14/032/00, General Purpose Satellite Computer Program
Descriptions, Milestone 11, Correct Apparent Elevation for
Refraction (RC), 9 November 1962. (AFCPL Catalog Number 75599).

* See Appendix A for BCD tape formats.
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APFENDIX B
HEADER FORMAT
Sl Fo
S \'
o e SPROCKET
A vl ° HOLES
F, %e
P P @
4@:;2 START t}mADER STOP
My, - M3 - Month M, =1 M3 =8
D, - D, - Greenwich Day Dy = 1 D, = 16
So - 8, - Station Number SO = 1 Sh = 16
Vo - V, - Vehicle Number Vo = 1 v, = 4
A - AM, PM Punch (AM - no punch, PM - punch)
F, - F, - Format (Fl - punch: TLM-18 Data)

(Fo - punch: Doppler Data)
(No punch: Mod 2 Data)
P - Parity Bit (0dd Parity)

i.e., No. of bits punched per data frame always odd.
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MOD 2 (VERLORT) FORMAT

®FT T, T, T3 A5 A, A ASE g By B Eg Rig Ry Ry Re R

L T 1016 To Ay A &g Ay By B Bg Ey 17 13 9 5R1

T Ty T Ty Ay Ay Ag A Ej Eg B E R R Ry R Ry
T,,Tg T, TgApAg A Ay B, By B By R Ry Ry Ryv @

PPPPP/PPPPPP‘PPPPPI‘.

L 4
I ' \
WORD STAKT WORD STOP

PT - Passive Track Indicator. When punched, PT is on.

T, - Ty, - System Time T, = L seconds Ty = 65536 seconds
; _ ] _ -15,0
Ay - Als - Azimuth A15 = 180 Ay = 180(27)
_ 0 - -15 0
E, - El5 - Elevation Els = 180 B, = 180(2™"")
RO - Rl8 - Range RO = 19.53125 yards
R18 = 5.12 x 106 yards

W - Welight (Quality) Bit, When punched, radar is on.
P - Parity Bit (odd Parity)

NOTE: Data is to be used only when PT is not punched and W is punched.
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SHIP (MOD 2 (VERLORT), AN/SPQ-8 FORMAT)

® v Ty T;T3 Ay A Ag By Ep B3 Rig Ry Bip Re By
® Ty, Tip Te Ta Ao Ag A2 Bip Bg Bp Ryp B3 By Rg Ry
T.Ty T Ty A A A B EGE Rg R, Ry B Ry
TioTg Ty Tohg Ay AgEg By By Ry Ry Ry Ry B O
A» p pP?P PPP PPP P P PP@Q

{
WORD START \WORD STOP

SPROCKET
HOLES

W - Weight (Quality) Bit

Ty - T - System Time To = 4 seconds Ty = 65536 seconds
A, - A, - Azimuth A, = 180° A, = 180( 271o
B, - B, - Blevation E,, = 180° B, = 180(21H)°
Ry, - Rg - Renge Rg= 2.560x106 Ry = 9.765625 yards

yards

P - Parity Bit (0dd Parity)

B - Blank (No Punch)
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TLM-18 FORMAT

@ T T T TsA A A AEE EE B BB B
@ Ty, Tip Tg Tp Ay, A A A By, 10E6E BB BB

Ty T bty Akt B B3 3
P P PPP P PPP P PPPPUPP

B
B

SPROCKET
HOLES

we
®

WORD START
T, - T,), - System Time (SEC) Ty = 4 seconds
AO - A‘LS - Azimuth ’1‘15 = Not used
EO - ElS - Elevation Ao = 2’15" radians
A = 180° = w radians
E, = 2'1511 radians
Eg = 180° - m radians

W - Weight Bit, Punched when radar is on.
P - Parity Bit, (0dd Parity).

B - Blank (No Punch).

WORD STOP
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SHIP ANGLES (TLM-18) FORMAT

T, Ty A A Ay By By Ej By Rp Ry Py Po Py H)) HpHy
Tg Tp Ay Ag Ay By Bg By Ry Rg Ry Prg Pg Py Hy He Hy
Ts Ty A by By Bg By Ry Rg Ry Fg Bs Py iy A5
Ty, To &g My Ay By Ey By Rg R, R, Fg Fy, Fp Hg H, 1,
PPP PPP PPP PPP PPP P ®

WORD STOP

TO - Tlh - System Time TO = L seconds Ty = 65536 seconds
A, - A, - Asimuth A, = 180° Ay = 180(2711)°
E, - E, - Elevation E), = 180° E, = 180(27h)°
R, - R, - Roll R, = 180° R, = 180(2711)°
B, - P, - Pitch P, = 180° B, = 180(2711)°
Hy - H, - Heading H, = 180° B, = 180(2711)°

W - Weight Bit

P - Parity Bit (0dd Parity)
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SHIP PMR DOPPLER FORMAT

® B Tll 7319 15 117319 15 llSTSBWP
Pty T, T Fg F, Sg 5, W
1710 %6 72118 1 T10 76 2 %18 Pak P10%6 %2 s | gy
‘ HOLES
T..T. T.T, F F. F.F
137 s "1 it 13 Fy F5 F1 By S13 % 855 P
Tio Tg Ty To F16 F12 Fg Fu Fo 516 512 5 5,55 @
P P P P P P P P PP P P PP PO
: .
WORD START WORD STOP
B - Blank (No Punch)
Ty = Ty, - System Time Ty = 4 seconds Ty = 65536 seconds
F, - Fl9 - At (1024 cycles) for Primary Frequency
Fo=1 microsecond F19 = 524288 | sec
Sy - Sl9 - At (1024 cycles) for Secondary Frequency
So = 1 microsecond 8 = 524288 | sec

WP - Primary Weight Bit, Punched when Primary

Frequency is being received.

Ws - Secondary Weight Bit, Punched when Secondary

Frequency is being received.
WS and Wp are blank when no signal is being received.

P - Parity Bit (0dd Parity)
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DOPFLER FORMAT

Tys Ty Tp T3 Fip Fi3 Fg Fs F)

® Ty Tho Tg To Fig Fip Fg F)y Fy

Tl3 ‘.1‘9 Ts Tl Fls 11 F7 FBB.
T12T8 h01h 1062".
P P PPP P PPFP

I
WORD START WORD STOP

To = '1‘ls - System Time Ty = 4 seconds Tl‘j =
F0 - Fl’T - Frequency F0 =1 FlT =

B - Blank (No punch)
W - Weight Bit

P - Parity Bit (0dd Parity)

131072 seconds

131072 seconds



21 February 1963 -27 - TM-T1k/031/00

APPENDIX C

Calling sequence for the interval PT date word interpret routine.

(Data)

L

SLJ L GIPT*

L+1  ERROR RETURN

L+2 A B
c

L+3 D B
F

L+ G H I
J K

L+x NORMAL RETURN

where:

A = Minimum number of tape stop codes (Octal)
B = Tape stop code

= Number of complete words to read

= Number of frames per word (Octal)

Data start code

= Data stop code

G 49 H U
i

= Number of bits required for a particular type of data
(Octal)

H = Blank, data will be in fixed point format
= 1, data will be converted to floating point format

I = 0 if input data is not to be multiplied (modified) by a
constant. Otherwise I = the location of the multiplier.

J = Binary scaling (Octal) if data 1s to be floated.
K = Storage location for data

* Use GIPT for Header and GIPTA for Data.
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APPENDIX D
FLOW CHARTS

Seve Index Reg|
1,2,3 & 4.
Unpack calling

Sequence

(]

' Set
' Normal

Return

Print
Comments
for

Set
Garb
Retuen
Location

or TLM-18
Data Word

stop codes
encountered

1000 Points
Read?

No, read next data point

Operator & ‘

TM-T14/031/00

Calling Sequence

L 8J 4 PT
ZRO T
L+l ZRO AZ
ZRO EL
1+2 ZRO S8R
ZRO ROLL
143 ZRO PIICE
ZRO HEAD
L+l ZRO 0234
ZRO sr

1+5 NORMAL RETURN

Connector Page

MNUO?;

*

3
29
30

29
*

#implies item is on
this page
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Station
No.
Valid

Max No. of
Tape Stop Codes
Encountered

of Points

Bypass
Elevation

Refraction
Correction

orrect all
levations in
EL Buffer for

Refraction

Connector Page

*
D 30
E 2
G *
H *
J 30
JJ 30
1.5 30
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Last
Point
Processed

Processed

Write next
Data Point
Data Written
Yes, write next
page heading. 0, write next line of
Date (i.e., next

data points

Garbsge return for
GIPTA,i.e., 4O frames
of bad data.

Connector Page

[Print in-
structions
for opera-
tor &

halt.

PEpgECoE
B **IJY *
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Ship Data

Station
No.
Valid

Yes

Set
Garbage
Return
Location

TLM-18 (ANGLES
Data Word

Max. No. of

Tape Stop
Code

Encountered

Doppler
(PMR)
Data

Connector Page

O<3nwOo QO
L
n
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Read 1
Mod 2 (ANSPQ)
Data Word

No. of Points
Accepted = 0

1000 Points
Read

No, read next data word

Read 1
Doppler (PMR)
Data Word

C
ERTE T aREERs)
Data for Roll,
Pitch&Heading /

data word
Connector _Page

BHRIONXG
EELRUT
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Write BCD Tape
(Sea Based Stations)

Pgper Tape
Formet Valid

Correct

Elevation
for

Refraction

Points
Written

Written

53 Lines
of
Data Written

Yes, write next
pege heading

Cconector Page

BA
FF
G

EE
GG
KK
FF
II

*****\B**
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APPENDIX E

Formulas for Ship TLM-18 (ANGLES) and Ship MOD2 (AN/SPQ-8) modificationms,
i.e., only if the accumulator is greater than or equal to O upon entrance to PT.

Ghip TLM-18 (ANGLES) data modification:

Let initial Azimuth = 6
Let initial Elevation = ¢
Let initial Heading = &
Let initial Roll = B

Let initial Pitch = vy

Modified azimuth u= 6 + @ if 6 + o < 2nm
= 0 + & - 2n otherwise

Modified elevation e = ¢ - ANGBIAS
+ arctan ([cos(a-p)] y n/2 + [sin(a-y)] tan B 7/2)
where: ANGBIAS = an equipment bias =’ o.392699ot317lo

radians
Ship MOD2 (AN/SPQ-8) data modifications:
;Elevation = ¢ - ANGBIAS

Constants used:

TAG MODE VALUE
TWOPRI DEC 6.2831854 radians
HALFPI DEC 1.5707963 radians

ANGBIAS DEC 0.3926990817 radians
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